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Abstract
A Neurospora crassa osmotic-sensitive mutant showing growth influenced by temperature, light and dark

This regular paper is available in Fungal Genetics Reports: https://newprairiepress.org/fgr/vol35/iss1/2

Brown, S., S.N. Bennett

Mannitol non-utilizing mutants were isolated
following UV irradiation of wild type 74-OR23-1A
(74A) conidia and filtration concentration in the
and W.A Krissinger
minimal medium of Westergaard and Mitchell (W-M)
A Neurospora crassa osmotic-sensitive in which mannitol was the sole carbon source. A
cross of one of these mutants to wild type 74OR8-la (74a) yielded a progeny, M14-62,
that was
mutant showing growth influenced by
When grown
colonial and had a gummy appearance.
temperature, light and dark.
at 25° C in constant light, M14-62 produced
concentric
rings in plates and bands in race
tubes. Examination with phase-contrast microscopy showed that the pattern of growth was
due to periodic, increased hyphal branching. The pattern of banding ceased to be seen in
cultures incubated in constant dark for an extended period of time.
The morphology of M14-62 and the fact that it was derived from a mutant unable to
grow on mannitol which is a well known osmoticum, suggested the possibility that it might
be an osmotic-sensitive mutant. Growth tests indicated that M14-62 was indeed osmoticsensitive since it did not grow on medium containing 6% NaCl, one of the criteria for
identifying such mutants (Mishra 1977 Genet. Res. Camb. 29:9-19).
In crosses of Ml4-62
to 74a, osmotic sensitivity segregated 1:1 (60 mutant and 52 wild type progeny).
Morphology also segregated 1:1 (48 mutant and 64 wild type progeny).
Two progeny had
mutant morphology but grew on salt medium; 14 progeny had wild type morphology but did
not grow on salt medium. It is not known whether these 16 progeny are truly recombinant
or if modifier genes might be present.
The mutant M14-62 was sensitive to elevated temperatures.
In petri plates
containing W-M medium, the average diameter of eight day cultures at 31° C was 19 mm
compared to 24 mm at 25° C, a reduction of 21%. When the cultures were incubated at 37°
C, the diameter was 12 mm, a reduction of 50%.
To test the effects of light-dark and temperature
on
M14-62, race tubes containing W-M
medium were inoculated with M14-62 conidia from
cultures which had been kept in constant light
for more than six months. The tubes were divided
into four groups. Light-treatment tubes were
uncovered.
Dark-treatment tubes were wrapped in
aluminum foil, care being taken not to cover the
cotton plugs to avoid altering gas exchange.
Uncovered tubes (Group 1) and covered tubes
Similar tubes,
(Group 2) were placed at 25°C.
uncovered (Group 3 and covered (Group 4),were
placed at 36° C. In each experimental condition,
wild type 74A served as a control. After four
days, the foil was removed from
the darktreatment tubes and the growth of each group was
measured. All tubes were then placed at 25°C in
the light.
After 11 days in constant light at
25° C. the growth in each
tube was again
measured.
All wild type 74A controls had reached the
end of the race tubes by day four.
Results of
the experimental M14-62 cultures (Groups 1,2,4average of 4 trials; Group 3 - average of 3
trials) suggest an interaction of light-dark and
temperature on the growth of M14-62 (Fig. 1). At
25° C, growth in the dark was retarded by 70%
compared to growth in light.
Absence of light
for the first four days of culture also retarded
subsequent growth in light hy more than 40%
(Group 2 vs. Group 1). Although during the first
four days at 36° C, Group 4 (dark) grew more than
Group 3 (light), (6mm vs. 3mm), the very restricted growth at this temperature makes it difficult
to attribute the small difference to the dark
growth conditions. However, exposure to continuous light at 36° C for the first four days of
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culture (Group 3) seemed to have a lasting effect for when these cultures were placed at
25° C in continous light, Group 3 had reduced growth compared to all other treatment
groups. In contrast, those cultures which had been in the dark at 36° C for the first
four days (Group 4) seemed to grow almost as well as Group 1 after being moved to light
at 25° C.
It appears that in the mutant M14-62 light-dark and temperature interact to exert an
effect on growth which continues even after the mutant is transferred to ambient
temperature and continuous light. - - - Dept. of Biology, Georgia Southern College,
Statesboro, GA 30460
Brownlee, A.G.

Filamentous fungi are notorious for their
low DNA and high RNA contents as well as their
A rapid DNA isolation procedure
rigid cell walls.
I have been surveying genetic
differences such as RFLPs in isolates of obliapplicable to many refractory
gately
anaerobic
rumen fungi
of the class
Chitridiomycetes.
These organisms present the
filamentous fungi.
added complications of slow growth in unconventional culture conditions, hence material is
limited, as well as exceptionally low in DNA content by weight. In some instances as
much as 35% of the dry weight is a glycogen-like storage polysaccharide (Concanavalin Areactive) that copurifies with DNA through many purification steps including CsCl density
gradient centrifugation. This and other acidic polysaccharide contaminants severely
inhibit restriction enzymes and DNA ligase.
I describe a rapid procedure for isolating high MW genomic DNA from fungi (or any
organism for that matter) where any of the above problems are encountered.
The srparation of DNA from contaminants is based on the two phase technique of Kirby (1956,
Biochem. J. 64:405-408) combined with polyethylene glycol precipitation of DNA from the
phosphate-rich organic phase.
The protocol is applied to 50 mg dry weight of starting
material but can probably be adapted to larger amounts.
1. Lyophilized mycelium is ground to a powder in a mortar and pestle. 50 mg is placed
in a microcentrifuge tube.
2. Material is suspended in 500 ul of 0.2 M Tris, 0.25 M NaCl, 0.025 M EDTA (pH 8.5)
containing 0.5% SDS.
3. Add 10 ul of protease K (20 mg/ml), incubate at 65° for 30 min. (Note 1).
4. Add 500 ul of chloroform isoamyl alcohol (24:1), mix well and centrifuge 5 min.
(Note 2).
5. Transfer the upper phase to a clean tube and add 0.7 vols. (350 ul) of isopropanol at
room temperature, mix, leave 5 min.
6. Centrifuge the sample for 5 min, drain tube and dissolve the pellet in 200 ul sterile
TE [10mM Tris, 1 mM EDTA (DH 8.0)]. Warming mav help. (Note 3).
7. Add 200 ul of cold 2.5 M potassium phosphate (pH 8.0) then 200 ul of cold 2-methoxyethanol (ethylene glycol monomethyl ether), mix well and centrifuge for ca. 2 min.
8. The DNA in the upper (organic) layer is transferred to a clean tube (~500 ul)
avoiding the interface material. Add an equal volume of HOH and ca. 330 ul of 30%
polyethylene glycol 6000 in 1.5 M NaCl. Mix well and leave on ice 15 min. (Note 4)
9. Centrifuge the tube for 5 min (12,000 x g) and remove the supernatant. Centrifuge
again briefly to ensure that all of the viscous solution is at the bottom of the
tube and remove it.
10. Dissolve the pellet in 200 ul TE (warm if necessary) then add 200 ul 5 M ammonium
acetate and 1 ml ethanol at room temperature. After 10 min centrifuge the tube for
ca. 10 min, drain and rinse the pellet with 70% ethanol. Dry the pellet briefly
under vacuum and dissolve it in an appropriate volume of TE (50 ul). 5 ul of this
solution is sufficient to check size and recovery on an agarose gel.

